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All fat-soluble vitamins standards were purchased from Sigma-Aldrich (USA), Toronto 6 3 5 research chemical (TRC). 6 3 6
Immune indices Measurements 6 3 7 10 ml whole blood was centrifuged at 3,000 r/min for 10 min, then 165 µl buffy (Magen, China). The DNA was sequenced on the BGISEQ-500 platform using examination center and shown in Table S2 . and maintain a fixed distance between the volunteers and the camera at all times. Eight indices were obtained including spots, pores, wrinkles, texture, UV spots,
porphyrins, brown spots and red area from the cheek and forehead, respectively 6 5 4 (Table S2 ). The percentile of index was calculated based on the index value 6 5 5 ranked in the age-matched database, the higher the better (Table S2 ).
5 6
Physical fitness test 6 5 7 8 kinds of tests were performed to evaluate volunteers' physical fitness condition 6 5 8 (Table S2) . Vital capacity was measured by HK6800-FH (Hengkangjiaye, China).
Eye-closed and single-legged standing was measured by HK6800-ZL. Choice 6 6 0 reaction time was measured by HK6800-FY. Grip strength was measured by 6 6 1 HK6800-WL. Sit and reach was measured by HK6800-TQ. Sit-ups was 6 6 2 measured by HK6800-YW.
Step index was measured by HK6800-TJ. Vertical 6 6 3 jump was measured by HK6800-ZT. We got a measure value from each test. Then each measure value score was assigned grades A through E based on its 6 6 5 corresponding age-matched database. The sequencing reads were quality-controlled as described previously(Fang et al., Taxonomic assignment of the high-quality fecal metagenomic data was 6 7 1 performed using the reference gene catalog comprising 9,879,896 genes(Li et Gut microbiota composition explained by factors in each type of omics.
To assess the effect of each factor in each type of omics on gut microbiome, we The global effect size between fecal microbiome and omics data. The cumulative contribution of metadata variables/omics data lists was forward.sel function in packfor R package with variables that was sub-selected by The factors in each type of omics predicted by fecal microbiome 6 8 7
The factors in each type of omics were regressed against the relative Percentage above total population Score of immune cell diversity Immunity uniformity score TRBV6-1:TRBJ1-4
Percent higher than peer TRBV20-1:TRBJ1-2 TRBV20-1:TRBJ2-7 TRBV5-6:TRBJ2-6 TRBV6-4:TRBJ2-1 TRBV7-8:TRBJ2-2
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